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Correlation Analysis of Determination of Whole Blood Cyclosporin A Concentration by CMIA and EMIT

CHEN Xiuyun, LIN Qiuxiong, HE Guodong, ZHANG Mengzhen, WANG Xipei, HOU Xinghua, LI Hanping,

MAI Liping, YANG Min*(Research Center of Medical Sciences, Guangdong Academy of Medical Sciences, Guangdong
Provincial People's Hospital, Guangdong Provincial Key Laboratory of Clinical Pharmacology, Guangzhou 510080, China)

ABSTRACT: OBJECTIVE To assess the accuracy and correlation between chemiluminescent microparticle
immunoassay(CMIA) and enzyme multiplied immunoassay technique(EMIT) in the determination of cyclosporine A(CSA)
concentration in whole blood. METHODS The low, medium and high level of whole blood immunosuppressant control were
determined by CMIA and EMIT, then the accuracy, intra-assay and inter-assay precision of each method were analyzed. The
known concentrations of CSA(49.5, 155.2, 395.8, 500.0, 995.0 and 1 390.1 ng-ml’l) were added into the whole blood sample
without CSA and measured, then the recovery rates of testing results were calculated. Whole blood samples of 100 patients were
detected, the results were analyzed by Deming regression for linear regression analysis and analyzed by Bland-Altman for
calculating bias. RESULTS The relative error of the low, medium and high level of whole blood immunosuppressant control
measured with CMIA was 5.8%, 5.2% and 9.1%, the intra-assay coefficient of variation(CV) was 7.4%, 6.9% and 8.6%, the
inter-assay CV was 10.1%, 11.3% and 8.7%, and the recovery rate was 91%, 95%, 103%, 102%, 102% and 104%, respectively.
While in EMIT, it was observed that the relative error was 2.8%, 2.3% and 4.3%, the intra-assay CV was 11.2%, 5.9% and 5.7%,
the inter-assay CV was 11.3%, 9.2% and 8.3%, and the recovery rate was 90%, 92%, 97%, 98%, 99% and 102%, respectively.
The bias of mean difference between CMIA and EMIT was 21.7 ng-mL™'(95% CI: —125.1-168.4 ng-mL™"). The relative value of
EMIT/CMIA was 0.951(95% CI: 0.56—1.34). The determination results of EMIT was 5% lower than that of CMIA in average.
CONCLUSION Determination of whole blood CSA concentration by CMIA and EMIT meet the requirement of accuracy in
immune analysis. The results showed a good correlation between CMIA and EMIT. The effects of different types of detection
methods should be taken into consideration for the rational dosage adjustment of drugs in clinic.
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Tab. 1 Concentration accuracy of cyclosporine A detected
by CMIA and EMIT(n=20)

CMIA EMIT
i sl mfE &M PE sl
{5 EM/mg'mL™ 109 208 441 75.9 182 307
AHXF R ZE Yo 5.8 52 9.1 2.8 2.3 43

2.3 2 FOIERIIA R A 2R E RIS E
2 PO VR 55 B AR S R BU(C V)RR, 45
% 2,

& 2 CMIA fn EMIT &M E A 125k A % %
(n=20)

Tab. 2 Concentration precision of cyclosporine A detected
by CMIA and EMIT(n=20)

oH

CMIA EMIT
CV/%

LR FE ! I E [
A 7.4 6.9 8.6 1.2 5.9 5.7
it ra] 10.1 11.3 8.7 113 9.2 8.3

2.4 [B|YSR LG
[ WAL 38 =R 6 B2 2R 8 35 8 N R )% 100%,
gER WK 3.

&3 CMIA 8 EMIT % U3 % A 24 R & 69 ] e
Tab. 3 Recovery rates of cyclosporine A detected by CMIA
and EMIT

EL Ak ) P30 A /ng - mL ! [ELVESA
ng'mL"' CMIA EMIT CMIA EMIT
49.5 45.1 44.4 91 90
155.2 147.4 143.5 95 92
395.8 409.0 386.2 103 97
500.0 512.3 491.5 102 98
955.3 978.5 950.3 102 99
1390.1 1450.2 14182 104 102

2.5 2R TVERG IR R A 2GR AR S o b
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Fig. 1 Correlation of cyclosporine A detected by CMIA and
EMIT
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Fig. 2 Bias of cyclosporine A detected by CMIA and EMIT
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